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CLAIMS 

1 . A printing plate material comprising a substrate on the 
surlface of which a coat layer containing a titanium oxide 
ihot'^c^talyst and a metal other than titanium is formed 
di^^-^t^ly or with an intermediate layer intervening between the 
substrate and the coat layer. 



2. The printing plate material as claimed in claim 1, 
wherein the Aetal other than titanium is at least one member 
selected f/om the group consisting of Fe^^, Ni^"^, Mn^"^, Cr^"^, and 



Cu 



2 + 



3. TMe printing plate material as claimed in claim 2, 
wher^n said at least one member selected from the group 
cons^isting of Fe^"^, Ni^"*", Mn^"^, Cr"^"^, and Cu-^"^ is contained as an 
ox/de . 

4 . / I The printing plate material as claimed in claim 3, 
whW^n the oxide is a compound oxide with titanium. 

5. /T^he^printing plate material as claimed in claim 1, 
wh®rein/said metal other than titanium is a group Via or IVb 
matal or an oxide thereof, 

6. I The printing plate material as claimed in claim 5, 
wherkiiJfsaid group Via metal is any of W, Mo, and Cr. 



m 
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if. lyThe printing plate material as claimed in claim 5, 
wheriein said group IVb metal is any of Ge, Sn, and Pb. 

The printing plate material as claimed in • any — claims — i 
^ A 

t^G^, wherein the surface of said coat layer has 
hydrophobicity in terms of a water contact angle of at least 
50*" in its initial state. 



9 .\ The printing plate material as claimed in^ ^ny of claiius — 
wherein the surface of said coat layer is converted to a 
hydrcphilic surface having a water contact angle of 10° or 
le\ss Wy irradiation with light having a wavelength at an 
energy\ level higher than a band gap energy level of the 
titanium oxide photocatalyst . 



10. The fainting plate material as claimed in ^ny of claims — 1 
t- o where\n the surface of said coat layer has 
hydrophobicit\/ in terms of a water contact angle of at least 
50° in its ini\ial state and is converted to a hydrophilic 
surface having A water contact angle of 10° or less by 
irradiation with \ight having a wavelength at an energy level 
higher than a band\gap energy level of the titanium oxide 
photocatalyst . 



The printing plate material as claimed in claim >(J, 
wherein the hydrophilic surface serves as a non-printing image 
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portion and the remaining hydrophobic surface serves as a 
printing image portion. 



The printing plate material as claimed in claim )^ 
which requires an energy of 0.005 to 2 J/cm^ for converting 
the hydrophobicity of the surface of the coat layer to 
hydrophilicity , and on which an image can be directly formed 
based on digital data. 



13, 



The printing plate material as claimed in ;^ny of claims — 3r 



, wherein the surface of said coat layer being 
hydrcfcphilic in at least a portion thereof is reconverted to a 
hydrophobic surface having a water contact angle of at least 
50° by\ irradiation with a flux of energy thereon. 

14. Th^ printing plate material as claimed in ^any of c - ^alltliri — i 

wl^erein the surface of the coat layer being hydrophilic 
in at least a portion . thereof is reconverted to a hydrophobic 
surface having a water contact angle of at least 50° by a 
cheVnA::al cgfenversion treatment thereon, 

15. The printing plate material as claimed in^ eiiiy c£ - clQima — 1 
- ^o " 1 -g, whereib the surface of the coat layer being hydrophilic 

in at least a portion thereof is reconverted to a hydrophobic 
surface having^a water contact angle of at least 50° by 
irradiation with a flux of energy thereon and by a chemical 
conversion treatment thereon. 
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lb. The printing plate material as claimed in claim 1, 
wherein said coat layer has a surface at least a part of which 
forrns a part converted to a hydrophilic surface by irradiation 
witA light having a wavelength at an energy level higher than 
a banid gap energy of titanium oxide catalyst and a 
hydroipn^ic part which is not irradiated with the light;. 

Vjflj^ne^ the surface of the coat layer when subjected to 
light irradiation thereon and an electrochemical treatment 
thereon is Iwdrophobic. 



The printing plate material as claimed in claim 
wherein the surface of said coat layer has hydrophobicity in 
terms of a water contact angle of at least 50° in its initial 
state . 



181 The printing plate material as claimed in claim 16, 
wheVein the surface of said coat layer is converted to a 
hydr-^philic surface having a water contact angle of 10° or 
less irradiation with light having a wavelength at an 
energy ^^"^^1 higher than a band gap energy level of the 
tit4^iurri\ oxide photocatalyst . 

19. The printing plate material as claimed in claim 16, 
wherein the\ surface of said coat layer has hydrophobicity in 
terms of a water contact angle of at least 50° in its initial 
state and is \onverted to a hydrophilic surface having a water 
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coKtact angle of 10*" or less by irradiation with light having 
ilength at an energy level higher than a band gap energy 
l^^l\of the titanium oxide photocatalyst . 

IS" 

The printing plate material as claimed in claim yt^, 
wherein the hydrophilic surface serves as a non-printing image 
portion and the remaining hydrophobic surface serves as a 
printing image portion. 




10 23^. The printing plate material as claimed in ^ny of olQ - imo ' 
16| to -20 , wherein the surface of said coat layer being 
hydrophilic in at least a portion thereof is reconverted to a 
hydrophobic surface having a water contact angle of at least 
50° py light irradiation thereon and an electrochemical 
15 trealiment thereon. 
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T\}^ printing plate material as claimed in a-n y of — claims 1 
Wherein the surface of said coat layer being 



hydrophilic in at least a portion thereof is reconverted to a 
hydrophobic surface having a water contact angle of at least 
50^ by cleaning the surface and renewing the surface of the 
coat laye4 containing the titanium oxide catalyst to renew the 
catalyst - 
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The printing plate material as claimed in claim 
wherein the cleaning is polishing cleaning. 
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24\\. The printing plate material as claimed in claim 18, which 
further comprises on said coat layer a coating layer 

&mt]pr|Lsing a compound which can be decomposed by irradiation 
w\j>KA light having a wavelength at an energy level higher than 
a ban!!d gap energy level of the titanium oxide photocatalyst . 



2B 
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s 

Cu 
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The printing plate material as claimed in claim 24, 

said coat layer further contains at least one member 
.ected from the group consisting of Fe^"^, Ni^"^, Mn^"^, Cr-^"^, and 




26\\ The printing plate material as claimed in claim 25, 
whe^VeoW^said at least one member selected from the group 
consisting of Fe^"^, Ni^"*", Mn^"^, Cr^"^, and Cu^"^ is contained as an 
oxic 

2^.\ The printing plate material as claimed in claim^-2^, 
w\e,^in the oxide is a compound oxide with titanium. 



28. The printing/plate material as claimed in claim 24, 
wherein said meyal other than titanium is a group Via or IVb 
metal or /ax^ ox^de thereof. 

29. The^-^ymnting plate material as claimed in claim 28, 
wherein sdxd group Via metal is any of W, Mo, and Cr. 



30. TjAe printing plate material as claimed in claim 28, 
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n said group IVb metal is any of Ge, Sn, and Pb. 



31. 1 The printing plate material as claimed in^^^afty — o^ claims 
2 4 ho - 30 f wherein the surface of said coat layer has 
hydiophobicity in terms of a water contact angle of at least 
50° \n its initial state. 

32. the printing plate material as claimed in^ny nf nlalmri 
2 4 to 3 - 0 , wherein the surface of said coat layer is exposed 

10 and is| converted to a hydrophilic surface having a water 

angle of 10° or less by irradiation with the light. 

33. Th^ printing plate material as claimed in a^^y— of clctim s 

A 

:-24 — to 3 0 |. wherein the surface of said coat layer has 
15 hydropholl)icity in terms of a water contact angle of at least 
50° in it|s initial state and is converted to a hydrophilic 
surface hfeving a water contact angle of 10° or less by 
irradiation with the light. 

20 34. The piiinting plate material as claimed in claim 33, 

wherein thel hydrophilic surface serves as a non-printing image 
portion and Ithe remaining hydrophobic surface serves as a 
printing image portion. 
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35. The printing plate material as claimed in ^^^ ^y of , c airns - 1 
' to IS r, whereinlthe surface of said coat layer being 
hydrophilic in \at least a portion thereof is reconverted to a 
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hycMoohobic surface having a water contact angle of at least 
SO'lby^a reaction or strong interaction with a compound having 
an organic hydrophobic group in its molecule. 

31 

The printing plate material as claimed in claim 
wherein said compound having an organic hydrophobic group in 
its molecule is decomposable by a titanium oxide 
photocatalytic action under irradiation with light having an 
energy higher than a band gap energy of the titanium oxide 
photocatalyst . 



S'A. The printing plate material as claimed in claim 35 or 36 , 
wherein said compound having an organic hydrophobic group in 
its\nolecule is a fatty acid dextrin. 

38. t^Jie printing plate material as claimed in claim 35 or !>% , 
wherein\ said compound having an organic hydrophobic group in 
it$ %iole't:i/le is an organic titanium compound. 



20 39. The pVinting plate material as claimed in claim 35 er 3^ ;, 
wherein saiM compound having an organic hydrophobic group in 
its molecule\ is an organic silane compound. 
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40. The print|ing plate material as claimed in^ any of -claims " 1 



-fe- Q - 12 , which ca^n be repeatedly used by repeating the steps of: 
preparing a printing plate in which a latent image, which 
comprises a hydrophobic portion which is not irradiated with 



Dpn 



light and a portion which is irradiated with light to be 
changed to a hydrophilic surface, is formed by irradiating the 
printing plate material with light having an energy higher 
than\a band gap energy of the titanium oxide photocatalyst , 
and \ 

renewing the printing plate material by allowing at least 
the hydA)philic portion on the surface of the plate material 
to react lor strongly interact with a compound having an 
organic hVcirophobic group in its molecule after removing an 
ink from Aie surface of the printing plate material after 
compld\ion vpf/ printing. 

41. The primting plate material as claimed in ^ny — claims — 
4-0, on which an image can be written using a writing 

apparatus whioh comprises a light source for emitting light 
having an energy higher than a band gap energy of the titanium 
oxide photocatauLyst , and which directly forms an image on the 
plate material biased on digital data. 

42. A method for^ renewing a printing plate material as 
claimed in claim A or 10 , the method comprising the steps of: 

cleaning a surface of a coat layer containing a titanium 
oxide photocatalyst\, after completion of printing; and 

then renewing tlhe coat layer containing a titanium oxide 
photocatalyst . \ 

43. A method for renewing a printing plate material as in the 
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printing plate material of claim 1, the method comprising the 
steps 1 of : 

[leaning a surface of a coat layer containing a titanium 
oxide photocatalyst after completion of printing; and 
5 tnbn renewing the coat layer containing a titanium oxide 

photocatelyst by irradiation with a flux of energy thereon. 

44. A method for renewing a printing plate material as in the 
printing plate material of claim 1, the method comprising the 

■■H 10 steps of: 

cleaning a surface of a coat layer containing a titanium 
oxide photocatalyst after completion of printing; and 

ien reti^wing the coat layer containing a titanium oxide 
photd[catalys"J^ by a chemical conversion treatment thereon. 

15 

45. A method tor renewing a printing plate material as in the 
printing plate Material of claim 1, the method comprising the 
steps of : 

cleaning a ^urface of a coat layer containing a titanium 
20 oxide photocataly|st after completion of printing; and 

then renewing the coat layer containing a titanium oxide 
photocatalyst by irradiation with a flux of energy thereon and 
a chemical conversion treatment thereon in combination. 



25 45. A method for renewing a printing plate material as in the 
printing plate material of claim 16, the method comprising at 
least the steps of: \ 
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c|Leaning a surface of a coat layer containing a titanium 
oxide |>hotocatalyst after completion of printing; and 

m renewing the coat layer containing a titanium oxide 
photocatalyst by light irradiation thereon and an 
elect fOT;hemic:al treatment thereon. 



47. The method for renewing a printing plate material as 
claimed in^^.ai ^^ of cla ^arms — 4-2 — t-e — 4-6, wherein the step of 
cleaning the ^rface of the coat layer and the step of 
renewing the cc^t layer are performed in a printing machine. 



A method for renewing a printing plate material as in the 
printing plate material of claim , the method comprising at 
least the steps of: 

cleaning an outermost surface of the printing plate 
material including a surface of the coat layer which surface 
is hydrophilic in at least a portion thereof after completion 
of printing; and 

then renewing the coating layer to cause a hydrophobic 
surface having a water contact angle of 50° or more to emerge. 



The method for printing plate material as claimed in 
claim wherein the step of cleaning the outermost surface 

and the step of renewing the coating layer are performed in a 
printing machine . 

50. A mtth^^ f or preparing and renewing a printing plate 
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material, whferein the step of preparing a printing plate by 
irradiation/of a surface of a coat layer of a printing plate 
material as claimed in claim 1 xi^^-i^ with light having a 
wavelength/ having an energy higher than a band gap energy of 
titanium cpxide photocatalyst , the step of cleaning the surface 
of the co<^t layer, and the step of renewing the coat layer are 
performedf in a printing machine. 

thod for preparing and renewing a printing plate 
^^yderein the step of preparing a printing plate by 
n of a surface of a coat layer of a printing plate 
|as claimed in claim 24 with light having a wavelength 

energy higher than a band gap energy of titanium 
)tocatalyst to cause the above described surface of 
the coat| layer in the irradiated region to emerge, the step of 
cleaning/ the outermost surface including the surface of the 
coat laJer which has emerged, and the step of renewing the 
coat layer are performed in a printing machine. 




